Early planting date (15 th April) resulted in significant increase in all growth characters, while delaying the planting dates decreased it in both seasons. The application of organic fertilizers produced the highest value in all growth characters during the two experimental seasons, while the treatment of mixed organic fertilizer significantly increased vegetative growth parameters, chemical ingredients and the chemical constituents. The interaction between planting dates and organic fertilization show that, the treatment of cultivation date on 15 th April and fertilization with mixed organic fertilizer significantly increased most of the studied characters, however this treatment gave the maximum sepals per plant and per feddan, yield of seeds per plant and per feddan, the anthocyanins content and fixed oil content in seeds compared with the other treatments.
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Keywords: Hibiscus sabdariffa, planting dates, organic fertilization, compost, cattle manure Roselle (Hibiscus sabdariffa L.), commonly known as "Karkade" in Egypt and most Arab countries, belongs to the family Malvaceae (Mohamed et al., 2007) . Dried fleshly calices is the part of the flower used as having a large quantities of organic acids, vitamin C, and the therapeutic properties of diuretic acids and anthocyanins (Peng-Kong et al., 2002) . Roselle plant is one of the most important medicinal plants cultivated in the tropical and T anthocyanin in sepals and fixed oil in seeds (Futuless et al., 2010; Okosun, 2000; Babatinde et al., 2002; Oyewole and Mera, 2010; Seghatoleslami et al., 2013; Nnebue et al., 2014; Timothy and Futuless, 2014 and Ado et al., 2015) .
This study was conducted to evaluate the effect of sowing date and organic fertilizers on vegetative growth, yield production and active ingredients of Hibiscus sabdariffa plants in new reclamation areas.
MATERIALS AND METHODS
This investigation was carried out at the Experimental Station of Desert Research Center at El-Qantara Sharq, North Sinai, Egypt, for two successive seasons of 2013 and 2014. Seeds of roselle (Hibiscus sabdariffa) were sown in the field plots (5×5 m), each plot contained 50 plants, since the distance between rows was 100 cm and between plants within row was 50 cm. Seedlings were thinned to one plant per hill. The irrigation system of the experiment was drip irrigation with the rate of 4 l/h/hill. The mechanical and chemical properties of the experimental soil are shown in table (1). . These treatments were arranged in a split plot design with three replicates. Planting date treatments were randomly arranged in the main plots, while the organic fertilizer levels treatments were randomly arranged in the sub plots. Compost and cattle manure were added during soil preparation, as all plants received half the recommended dose of NPK fertilizers, as 100 kg/fed calcium superphosphate was added during soil preparation and 150 kg/fed ammonium sulfate and 50 kg/fed potassium sulfate were added as two equal doses. The first addition was 45 days after sowing and the second one was added after 90 days from planting. All plants received normal agricultural practices whenever they needed. The harvest was after 6 months from planting in all treatments.
The following data were recorded: vegetative growth parameters i.e. plant height, number of branches per plant and fresh and dry weights of whole plant, straw, sepals and seeds per plant (g) and per plot (kg). Chemical ingredients determined are; i.e. active ingredients of total acidity percentage, anthocyanin percentage (mg/100 g) and fixed oil percentage in seeds. The chemical constituents i.e. total carbohydrates, nitrogen, and phosphorus and potassium percentage per plant were determined in roselle sepals.
Percentage of anthocyanin content (mg/100 g) was determined calorimetrically according to the method described by Fuleki and Francis (1968) and developed by Francis (2000) for Hibiscus sabdariffa; total acidity percentage and fixed oil percentage in seeds according to the methods of A.O.A.C. (1984) ; total carbohydrate, nitrogen, phosphorus and potassium percentages per plant were determined in leaves according to Dubios et al. (1956) , Naguib (1969) , Hucker and Catroux (1980) and Brown and Lilleland (1964) , respectively.
The recorded data were statistically analyzed and means of treatments were compared using least significant difference L.S.D. test at 5% level according to Snedecor and Cochran (1980) by using computer program of Statistics version 9 (http://www.statistix.com/freetrial.html) Analytical Software (1985) .
RESULTS AND DISCUSSION

Vegetative Growth Parameters 1.Effect of planting dates
The main effect of planting dates declares that, all vegetative growth parameters such as plant height (cm), number of branches per plant and fresh and dry weights of whole plant, straw, sepals and seeds per plant (g) and per plot (kg) have given significant differences by the variation in planting dates (Tables 3, 4 and 5). The highest vegetative growth parameters were recorded with the early planting date (15 th April). These results followed the same direction during both seasons. This effect might be attributed to the environmental conditions, especially temperature and day length. The increment in the weight of fruits could be attributed to the suitable growing conditions especially temperature, which was more favorable for plant development and consequently produced more number of branches, which was reflected in producing more fruits per plant and plot. The previous result is in harmony with these obtained by Tindall (1983) , Morton (1987) , Ghazali (1999) , Schippers (2000) and Barzgaran (2011) 
Effect of organic fertilizers
Concerning the main effect of organic fertilizers, data presented in tables (3, 4 and 5) showed that, treating plants with organic fertilizers resulted in significant increases in all vegetative growth parameters compared with untreated plants (control). In this regard, mixture of organic fertilizer was the most effective for increasing the values of all growth parameters. These results hold true during both seasons. The increments in plant growth parameters using organic fertilizers treatments may be attributed primarily to that organic fertilizers application led to improve microorganism activities in soilm which led to availability of mineral element absorption (Salem and Awad, 2005) , caused more vegetative growth production. Also, organic fertilizers increase the growth rate because the water and mineral uptake such as; nitrogen and phosphorus (Kaplan et al., 2009) , which leads to the biomass yield improvement. This finding is in accordance with the observations of Scheffer et al. (1993) and Khalid and Shafei (2005) st May with mixed organic fertilizer increased the vegetative growth parameters, but this increase was insignificant in the first and second seasons; respectively. This effect might be due to that mixture (compost and cattle manure) had some macro and micronutrients, which enhanced plant growth (Amine-Khodja et al., 2006) . Also organic fertilizers may contain many species of living organisms, which release phytohormones; such as GA 3 , IAA and CYT, which stimulate plant growth, nutrient absorption and photosynthesis and this is reflected on plant dry matter accumulation.
Chemical Ingredients 2.1. Effect of planting dates
Data presented in table (6), reveal that, the chemical ingredients; such as total acidity percentage, anthocyanin percentage (mg/100 g) and fixed oil seed content were significantly different with the different planting dates. The highest values of these parameters were pertinent to the early planting date (15 th April). 
Effect of organic fertilizers
Regarding the chemical ingredients determination such as total acidity percentage, anthocyanin percentage (mg/100 g) and fixed oil seed content as affected by organic fertilizers treatments from data reported in table (6), it was found that, treated plants with organic fertilizers resulted in significant increase in these characters compared with untreated plants (control). The treatment of mixed organic fertilizer recorded the significant increase in both seasons, respectively. These results are in line with those reported by Biasi et al. (2009) on Ocimum basilicum and Amer (2008) on Dracocephalum moldavica.
Effect of the interaction
Among the different interaction treatments between the different planting dates and organic fertilizers, the treatment of sowing in 15 th April and treatment with mixed organic fertilizer gave the highest total anthocyanin (569.00 and 574.53 mg/100 g), total acidity (14.25 and 14.28%) and fixed oil seed content (25.25 and 25.67%) during in the first and second seasons, respectively, as shown in table (6).
Planting date on 15 th April with mixed organic fertilizer, followed by 15 th April with compost and 15 th April without fertilization showed an increase in the total acidity and fixed oil seed content and the increase was significant. However the plant cultivation in 15 th April with mixed organic fertilizer increased total anthocyanin, followed by 15 th April with compost, then15
th April with cattle manure, and this increase was significant in both seasons (2013 and 2014) . The treatment of 15 th April without fertilization followed by 1 st May with mixed organic fertilizer increased the total acidity and fixed oil seed content, but this increase was insignificant.
Chemical Constituents 3.1. Effect of planting dates
Data presented in table (7) show that, nitrogen, phosphorus, potassium and total carbohydrates percentages were significantly different at planting date of 15 th April, which gave the highest values of these characters compared with other planting dates. The increment in the NPK and total carbohydrates content as a result of early planting was probably due to the fact that the earliest planted plants had comparatively more time for their vegetative growth and consequently, the absorbency of these elements was increased so, the percentages of these elements can be increased.
This result is in harmony with those obtained by Nagabhushanam and Raghavaiah (2005) 
Effect of organic fertilizers
Results presented in table (7) declare that, total carbohydrates, nitrogen, phosphorus and potassium percentages were significantly increased when plants were treated with organic fertilizers compared to untreated plants. The highest values of all these characters were obtained when mixed organic fertilizer was applied during both seasons. Similar results were reported by Khalil and El-Sherbeny (2003) fertility, and is a center for biological activities as reported by Khalid and Shafei (2005) on Anethum graveolens.
Effect of the interaction
The combined effect between different planting dates and organic fertilizers ( Table, 7) show that, the highest values of total carbohydrate percentage (22.23 and 22.64%), nitrogen percentages (4.84 and 4.90%), phosphorus percentages (0.400 and 0.402%) and potassium percentages (4.69 and 5.16%) were recorded when plants were sown on 15 th April and supplied with mixed organic fertilizer during both seasons; respectively. The beneficial effect of different organic fertilizers on the chemical constituents may be due to the role of macro and micro nutrients provided by these fertilizers, which stimulate the metabolic processes and photosynthetic apparatus that leads to more photosynthesis and carbohydrate synthesis. The beneficial effect of organic fertilizer on chemical composition were observed by Hussein et al. (2006) on Dracocephalum moldavica and El-Sherbeny et al. (2005) on Sideritis montana.
